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9:45 a.m.
806-3 Treatment of Fulminant Myocarditis With Rabbit 
Antithymocyte Globulin: A Pilot Study
Timothy B. Icenogle, David Sandler, Ellen Klohe, Heart Institute of Spokane, Spokane, 
WA, International Heart Institute of Montana, Missoula, MT
Objectives: To evaluate possible efficacy of rabbit antithymocyte globulin (RATG) to treat
biopsy proven myocarditis.
Background: In a murine model, antithymocyte serum improved survival in T-cell and
humorally mediated viral myocarditis. RATG, an analogous drug used in human trans-
plantation may have a role in treating myocarditis.
Methods: From Jan. 93 to Oct 02, all patients referred with biopsy proven myocarditis,
(Dallas Criteria) were given RATG, either locally manufactured (200mg IM) or commer-
cially prepared (Thymoglobuline 1.5 mg/kg IV), for a three-day course and then rebiop-
sied. Patients with active myocarditis on the repeat biopsy were given a second three-day
course and rebiopsied. Adjunctive steroids were given in conjunction with RATG except
in two patients on cardiac assist devices where steroids were contraindicated. Echocar-
diograms (echo) were obtained before RATG, at discharge and last follow-up.
Results: Six patients entered the study; all with marked reductions in ejection fraction
(EF) by echo. Two patients did not require IV inotropes, two required IV inotropes and two
required assist devices and inotropes. All patients had improvement in heart biopsies
after RATG but one required a second course. One patient died of multiorgan failure
while on an assist device. The five survivors had improvement in EF at the time of dis-
charge over admission EF. Long-term follow-up, (mean 1466 days) showed the EF
stayed the same or improved compared to the discharge EF in four patients but
decreased in one.
Conclusion: RATG may be beneficial in the treatment of myocarditis. RATG causes a
profound lymphopenia, inhibits cytokines, blocks co-stimulation molecules and may
induce self-tolerance. A multicenter trial is needed to assess efficacy and safety.
10:00 a.m.
806-4 Cardiac Parvovirus Type B19 Infection Is Associated 
With Isolated Diastolic Dysfunction
Carsten Tschoepe, Mario Kasner, Matthias Pauschinger, Dirk Westermann, Wolfgang 
Poller, Uwe Kuehl, Heinz-Peter Schultheiss, Charite-Univ-Medicine Berlin, Campus 
Benjamin Franklin, Berlin, Germany
Background: Cardiotropic viruses can influence diastolic LV function. In the present
study, we report on the association of parvovirus B19 (PVB) genomes in the clinical set-
ting of isolated LV diastolic dysfunction (LVDD).
Methods: 33 patients (18 women, 15 men; aged 47±13), presented with exertional dysp-
noea, orthopnoea and/or reduced exercise tolerance and preserved systolic function
(EF>55%) were included. LVDD was diagnosed when patients showed in addition abnor-
mal transmitral inflow ratio (E/A) (<1, age-related), deceleration time (DT) (>240ms; age-
related), end-diastolic pressure (EDP) (>16 mmHg), and/or wedge pressure (PC) at rest
(>12 mmHg) and during exercise (>20 mmHg). We also investigated N-terminal (NT)-
proB-type natriuretic peptide (BNP) plasma levels (Elecsys 2010, Roche Diagnostic, Ger-
many) and endothelial dysfunction (ED) by intracoronary injections of ergonovine or ace-
tylcholine. RV myocardial biopsy were taken for entero (EV) - and adenovirus (AV)
genome analysis by nested PCR/RT PCR. Patients with coronary artery or valvular dis-
ease, LV hypertrophy, hypertension, or lung diseases were excluded.
Results: In 27 patients (82%) isolated LVDD was diagnosed. They differed significantly in
all Doppler parameters, EDP, stress PC and in increased BNP levels (>10 pmol/l)
(P<0.05) compared to patients without LVDD. In 24 out of 27 patients with LVDD (P<0.01)
and in 2 of 6 patients without LVDD (n. s.) PVB19, AV and/or EV genomes were detected.
With 92% PVB19 was the most frequent pathogen. ED was detected in 18 out of 26
examined patients. 16 patients with ED showed also LVDD. All of these patients were
virus-positive (P<0.01). Only in 3 virus-positive patients with LVDD no ED was detected.
Conclusion: The genome of the vasculotropic PVB19 can be demonstrated in 89% of
patients with isolated LVDD and is strongly associated with the incidence of ED. Thus,
PVB19 induced ED-depend ischemia is a possible mechanism to induce LVDD.
10:15 a.m.
806-5 Short Interfering RNA Specifically Directed Against 
Protease 2A Lead to Significant Reduction of 
Coxsackievirus B3 Titers and Attenuation of Viral 
Cytopathogenicity
Marc Vorpahl, Christian Bradaric, Sabine Merl, Birgit Jaschke, Rainer Wessely, 
Deutsches Herzzentrum and 1. Med. Klinik, Technische Universitaet, Munich, Germany
Gene silencing by double stranded RNA molecules is a highly conserved, sequence-spe-
cific mechanism in eukaryotic cells. Coxsackievirus B3 (CVB3) is considered to be the
most frequent cause of viral heart disease. At present, there is no specific antiviral drug
available. Specific Aim: To design and evaluate a specific genome-based antiviral therapy
directed against distinct CVB3 RNA regions encoding for essential non structural viral
proteins. Methods: Several highly specific duplex siRNAs (21mers) were designed and
synthesized against viral protease 2A, 3C or the viral polymerase 3D, respectively. A
scrambled siRNA (SCR) served as a control. SiRNAs were transfected into Hela cells at
a confluence of 40%. Cell survival following viral infection was analyzed by cell count of
adherent cells and MTT inclusion, cytotoxicity by LDH ELISA. Viral replication was moni-
tored by plaque forming assay. Results: There was no effect on cytopathogenicity and
viral replication by all siRNAs directed against 3C or 3D. However, both siRNA-2A mole-
cules led to a highly significant reduction of cytotoxicity 12h and 24h after infection (p.i.),
when no cells from the 3C, 3D or SCR siRNA groups were adherent anymore. Accord-
ingly, LDH release was significantly lower in siRNA-2A transfected cells up to 36h p.i..
Viral replication was significantly inhibited by over 100fold at the point of maximal viral
replication in control cells (12h p.i.; 9.33E+07 vs. 1,1E+10 PFU/ml siRNA-2A vs. siRNA-
SCR). Peak of viral replication siRNA-2A cells was not achieved until 48h p.i. at a 10fold
lower absolute value. An additional control of siRNA-2A with exchange of 2 nucleotides
had no effect on cell survival underscoring the specificity of our findings. The molecular
pattern of CVB3 replication was altered significantly by siRNA-2A. Analysis of the thera-
peutic effect of siRNA-2A in vivo (mouse model) is currently investigated and will be pre-
sented. Conclusion: RNA interference against specifically against viral protease 2A leads
to significant decrease of cytopathogenicity and viral replication in CVB3 infected human
cells. This finding may have therapeutic implications since siRNAs may also be used for
therapeutic approaches in vivo.
ORAL CONTRIBUTIONS
813 Cardiac Allograft Vasculopathy: Basic 
Mechanisms and Clinical Correlates
Monday, March 08, 2004, 11:00 a.m.-12:15 p.m.
Morial Convention Center, Room 217
11:00 a.m.
813-1 Cytomegalovirus Infectious Burden Is Proportional to 
Cardiac Allograft Vasculopathy in Heart Transplant 
Recipients
Luciano Potena, Carlo Magelli, Paolo Ortolani, William F. Fearon, Francesco Grigioni, 
Gaia Magnani, Fabio Coccolo, Alan C. Yeung, Helen I. Luikart, Sharon A. Hunt, Edward 
S. Mocarski, Jr., John P. Cooke, David B. Lewis, Angelo Branzi, Hannah A. Valantine, 
Stanford University, Stanford, CA, University of Bologna, Bologna, Italy
Background Cytomegalovirus (CMV) infection is a risk factor for cardiac allograft vascu-
lopathy (CAV) in heart transplant (HT) recipients. However few human studies have
addressed the question of infectious burden and its direct role in CAV severity. The aim of
this analysis was to determine whether increasing viral burden was predictive of CAV.
Methods Forty-six consecutive HT recipients enrolled at Bologna (n=40) and Stanford
(n=6) HT units (51±13 year; 78% males) were monitored for CMV activation, either by
PCR or antigenemia testing of peripheral blood obtained weekly during the initial month,
and then at monthly intervals after HT. CMV management consisted of either prophylaxis
with ganciclovir for 4 weeks after HT, or pre-emptive treatment with ganciclovir only when
antigenemia exceeded 50 cells/105 leukocytes. Patients were stratified into 3 groups
based on viral burden: 1) CMV negative throughout follow-up (n=14); 2) asymptomatic
positive PCR or antigenemia below 50 cells (n=16); 3) high CMV levels requiring treat-
ment (n=16). CAV progression was quantified by coronary intravascular ultrasound
(IVUS) performed at 1 and 12 months after HT
Results Overall, coronary intimal area (IA) increased by 70% (P<0.01) during the follow-
up. IA increased by 30% in Group 1 recipients, by 90% in Group 2 and by 115% in Group
3 (P=0.01 for trend; P<0.05 for Group 1 vs. Group 3 and for Group 2 vs. Group 3, after
correction for multiple comparison). This observation was confirmed analyzing change in
intimal index (P=0.03 for trend among groups) and in maximal intimal thickness, which
increased only in CMV infected patients (P<0.05). By multivariable analysis the degree of
CMV infection remained an independent predictor of IA increase (P=0.01), even after
correction for prophylactic vs. pre-emptive strategy, recipient’s and donor’s age, lipid
blood levels and rejection score index.
Conclusion These data suggest that severity of CMV infection, as reflected by viral bur-
den, is proportionally associated with the progressive increase in CAV, regardless of pro-
phylactic vs. pre-emptive strategy. These results strengthen the hypothesis of a direct
involvement of CMV in CAV pathophysiology.
11:15 a.m.
813-2 Incremental Value of Redox Pattern in Predicting 
Cardiac Allograft Vasculopathy After Heart 
Transplantation
Oberdan Parodi, Benedetta De Chiara, Fabio Turazza, Jonica Campolo, Andrea 
Garascia, Riccardo Bigi, Maria Frigerio, Silvio Klugmann, CNR Clinical Physiology 
Institute, Milan, Italy, Niguarda Ca' Granda Hospital, Milan, Italy
Background: Cardiac allograft vasculopathy (CAV) is the main factor limiting survival
after heart transplantation (HTx). This study was aimed to identify predictors of CAV
among clinical (age, cause of HTx, donor age, time from HTx, acute rejection and
ischemia time), biochemical (fasting plasma glucose, creatinine, total cholesterol, LDL-
cholesterol and triglycerides) and redox patterns [plasma total and reduced homocys-
teine, cysteine, cysteinylglycine, glutathione (GSH), reduced GSH in erythrocytes
(GSHe) and vitamin E] variables.
Methods: 56 male patients (60±11 years) underwent angiography 53±36 months after
HTx. Clinical (model 1), conventional biochemical (model 2) and redox pattern (model 3)
data were sequentially entered into a multivariate logistic regression model to predict
CAV. The increase in global χ2 of the model after the addition of each block of variables
identified an incremental diagnostic value.
Results: CAV was found in 18 (32%) patients. After adjusting for the most significant
variables, GSHe (OR 0.99, 95% CI 0.987-0.999 per µmol/L, p<0.02) was independently
associated to CAV. The addition of conventional biochemical variables reduced the over-
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all power of the model, whilst a significant improvement was obtained after entering
redox pattern data (Figure).
Conclusions: The assessment of redox pattern yields incremental diagnostic value over
clinical and biochemical data in predicting CAV. In particular, GSHe may represent a clin-
ically useful marker of risk.
11:30 a.m.
813-3 Reduction of Plasma Cholesterol and Fibrinogen by 
H.E.L.P. Apheresis Increases Myocardial Perfusion in 
Heart Transplant Patients
Beate R. Jaeger, Frank Bengel, Kenichi Odaka, Carlos A. Labarrere, Stefan Bengsch, 
Clemens Engelschalk, Eckart Kreuzer, Peter Ueberfuhr, Bruno Reichart, Dietrich Seidel, 
Klinikum der Universitat Muenchen, Technische Universitaet Muenchen, Muenchen, 
Germany, Methodist Research Institute, Clarian Health Partners, Indianapolis, IN
Introduction and Hypothesis: Given the central importance of the microvasculature in
heart transplant patients, we investigated the possibility of increasing cardiac perfusion
following reduction of LDL-cholesterol and fibrinogen plasma levels after apheresis treat-
ment in transplanted hearts.
Methods: Ten long-term heart transplant recipients were examined with positron emis-
sion tomography (PET) to measure myocardial perfusion before and after a single Hep-
arin-mediated Extracorporeal LDL Precipitation (H.E.L.P.) apheresis treatment. H.E.L.P.
apheresis reduced the plasma levels of LDL-cholesterol and lipoprotein (a) by 48%
(p<.001), fibrinogen by 42% (p<.002), plasma viscosity by 14%, and erythrocyte aggre-
gation by 28%. Osmolality (<1%) and hematocrit (<1%) remained unchanged. The PET
studies were performed the mornings before and after the apheresis treatment. Myocar-
dial blood flow at rest and during adenosine-induced hyperemia was measured using
13N-ammonia.
Results: A single apheresis treatment significantly increased myocardial blood flow at
rest by 17.5% (p<.01) and hyperemic flow by 27% (p=.02). Coronary flow reserve
increased by 9% (p=.09). Hyperemic flow following adenosine infusion increased plasma
VEGF levels only before H.E.L.P. apheresis, indicating a better ischemic tolerance after
apheresis.
Conclusion: Myocardial perfusion in transplanted hearts significantly increases following
H.E.L.P. apheresis treatment. The present study provides complementary evidence to
clinical long-term studies demonstrating that cholesterol reduction either with statins and/
or apheresis improves heart transplant outcome.
11:45 a.m.
813-4 Smooth Muscle Cell Proliferation Index Correlates With 
Indium-111 Z2D3 Antibody Uptake in a Transplant 
Vasculopathy Swine Model
Javier Jimenez, Dillip Sawatt, Tammy Donahay, Lorraine Schofield, Ban An Khaw, Lynne 
L. Johnson, Rhode Island Hospital, Providence, RI
Background: Smooth muscle cell (SMC) proliferation is a hallmark of transplant vascul-
opathy (TV). The goal of this study was to determine the ability of gamma camera imag-
ing of a monoclonal antibody (Z2D3) tagged with Indium-111 to detect TV.
Methods: Coronary to right carotid transplantation was performed in 10 Yucatan mini
pigs using farm pigs as donors. In 5 of these experiments the RC was also grafted into
the LC (homografts) and in one farm pig the LC and RC were switched. After 44±22 days
animals were injected with BrdU, underwent planar and SPECT imaging and were sacri-
ficed and vessels removed. Tissue was sectioned and stained. Quantitative morphome-
try was performed. SMC proliferation index (BrdU-actin cells/actin x 100), was correlated
with in vivo and ex vivo uptake.
Results: Patency was obtained in only 5/10 allografts and 3/7 homografts. Six of the
scans were positive for focal tracer uptake in the neck and 10 were negative. Actin +/
BrdU + cells were seen in the media of allografts and in the recanalized lumen of
occluded homografts. A SMC proliferative index of 30% was used as a cut-off for scan
poistivity. By chi square there was significant concordance in 14 experiments and discor-
dance in 2 (p=0.008). When ex-vivo vessel counts were correlated with SMC proliferation
index there was a significant correlation with r2=0.528 (p<0.01).
Conclusion: The use of the monoclonal antibody Z2D3 tagged with Indium-111 allows
the detection of proliferating SMC and correlates with the intensity of cell proliferation.
Noon
813-5 Should Statin Therapy Be Used Routinely in Pediatric 
Heart Transplant Recipients?
William T. Mahle, Robert N. Vincent, Alexandria N. Berg, Kirk R. Kanter, Emory 
University School of Medicine, Atlanta, GA
Background: The routine use of statin therapy has been shown to reduce significantly the
risk of developing coronary allograft vasculopathy (CAV) in adult heart transplant recipi-
ents. As such, we instituted a practice of routine pravastatin therapy for all pediatric trans-
plant patients regardless of lipid status starting in 1998. Whether statin therapy lowers
the risk of developing CAV following heart transplantation in children, however, is not
known. Methods: All pediatric patients who had undergone cardiac transplantation at our
institution from 1988-2002 were retrospectively reviewed. Pravastatin was administered
at doses of 0.2-0.3mg/kg/day. There were 331 person-years of pravastatin treatment.
CAV was diagnosed either by coronary angiography or at autopsy. Freedom of CAV was
analyzed by Cox-proportional hazards. Results: A total of 129 infants and children under-
went 142 heart transplants at a median age of 7.3 yrs. CAV developed in 25 subjects
(17.6%). Freedom from CAV was 80% at 5 years. In multivariable analysis use of pravas-
tatin therapy was associated with a significant reduction in CAV (p=0.03). Factors associ-
ated with an increased risk of CAV were increased frequency of late rejection and earlier
year of transplant (table). Conclusions: Pravastatin usage is associated with a lower inci-
dence of CAV in pediatric heart transplant recipients. Statin therapy should be consid-
ered in the routine maintenance regimen following heart transplantation in children.
ORAL CONTRIBUTIONS
814 Heart Failure: Cell Therapy
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11:00 a.m.
814-1 Transendocardial Injection of Autologous Bone Marrow 
Mononuclear Cells May Enhance Myocardial Viability 
Around Cell Injection Site
Emerson C. Perin, Hans F. Dohmann, Radovan Borejevic, Joao A. Assad, Guilherme V. 
Silva, Suzana A. Silva, Andre L. Sousa, William K. Vaughn, Isabel Rossi, Antonio C. 
Carvalho, Yong J. Geng, Hans J. Dohmann, James T. Willerson, Texas Heart Institute, 
Houston, TX, Pro-Cardiaco Hospital, Rio de Janeiro, Brazil
Background: Autologous Bone Marrow Mononuclear Cell (ABMMC) injection in humans
has shown improvement in areas reversible perfusion defects possibly through the pro-
motion of localized angiogenesis. Electromechanical voltage maps (EMVM) are capable
of assessing myocardial viability through the magnitude of underlying myocardial electri-
cal signals. Improvement in voltage values of previously non-viable tissue surrounding
cell injection sites was observed. We sought to systematically determine if ABMMC injec-
tions might expand areas of myocardial viability.
Methods: Fourteen pts (60 ± 10 y, 12 males) with ischemic cardiomyopathy were treated
with ABMMC transendocardial injections in a target area of reversible defect by SPECT
and viability by EMVM voltage criteria. Average electrical unipolar voltage was quantified
in the injected area and in the area surrounding injections (peri-injection area) immedi-
ately before and 4 months after the procedure. To assess the reproducibility of EMVM a
Risk Factors for CAV
Hazard Ratio CI P
Statin Therapy 0.29 0.09 – 0.96 0.03
Late Rejection 2.27 1.31 – 3.92 0.003
Earlier Year of Transplant 2.03 1.03 – 4.16 0.04
